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INTRODUCTION

Instructions have long been recognized as an important variable
to be examined in human psychological experimentation.

Experimenters

take extreme caution in the wording of instructions because of the
wide variation in behavior that can be elicited by them.

A number of

experiments have been conducted which examine the effects of system
atically varying instructions on the performance of various perceptual,
learning and psychophysical tasks.
In a study by Vogel, Baker and Lazarus (1958)

differential in

structions were used to induce motivation and investigate their ef
fect on the speed and accuracy of a perceptual task.

The subjects

were asked to count the numbers of three geometrical figures in a ser
ies of circles.

All subjects were given a four minute practice session

in which baselines were obtained.

The differing sets of instructions

were then administered with the control group being told that the ex
perimenter's purpose was to get some physiological data from the task
at hand.

The experimental group was told that the task was a means

of assessing "...potential for high level academic and vocational func
tioning." (p. 106)

The group given these instructions was noted as

having a significantly higher GSR in 12 minute sessions than did the
control group.

The output in number of items attempted was also sig

nificantly higher for the experimental group.
A study by Zimny (1956) dealt with the effects of differential
instructions on verbal learning and motor performance tasks.

The

first task dealt with the learning of a list of 12 nonsense syllables

1
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that were preceded by a set of instructions that varied among four
groups.

One group was told that it would be excused from a classroom

assignment if it did well on the task.
electric shock for poor performance.

Another was threatened with
A third group was told that the

task was a practice session for later testing (control). The fourth
group was told that a high score correlated highly with intelligence.
The same instructions were used for a second set of subjects who was
given a motor performance task of sorting ten decks of cards. Al"
though there was a detectable effect on the first half of the sort
ing task, overall the experimenters found:

"The three techniques of

inducing motivation had no demonstrable effects upon performance or
variability of performance."

(p. 257)

Zimny (1956) reported the dif

ficulties of experimenting with human motivation and differential in
structions.

The specific techniques for inducing "involvement" and

measuring it are not always easily found and implemented.
Kausler (1951) designed a study that examined the effects of dif
ferent sets of instructions on perceptual and motor performance tasks.
In a regular class meeting of a freshman course, the E was introduced
as a member of the Washington University Testing Service.

The students

were told that the test would become part of their permanent record.

On

the cover of the test booklet was the title Washington University Per
ceptual Intelligence Test.

Included in the instructions were sentences

designed to get the student involved.

For instance, "As part of the

testing program at Washington University, you are required to take the
Perceptual Intelligence Test.

This test measures perceptual intelli

gence, an important component of total intelligence.

Your score will

R eproduced with permission o f the copyright owner. Further reproduction prohibited without permission.
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become part of your permanent record." (p. 227) The control group did
not have these insertions.

The E was introduced merely as a person who

would demonstrate a learning and retention test, the topic the class was
studying.

The test was a simple paper and pencil test which involved

recognizing key figures in a series of similar figures.
The test was given in two parts and was a speed and accuracy test
with 150 items in each part.

In the second part the key figures were

no longer at the top of each page.
retention.

This made possible a measurement of

Kausler (1951) concluded that although the accuracy was

not effected by the independent variable, the number of items attempted
by the experimental group was significantly higher.
In a study by Noer and Whittaker (1963) differential instructions
were given to twenty-eight subjects who were divided into four groups.
Groups A and B distinguished control and experimental groups respective
ly.

There were 7 males and 7 females in each group.

The control group

was asked to do its best on thirty mirror star tracings with a rest per
iod between the 15th and 16th trials. The experimental group was given
additional "instructional" information during the rest period, includ
ing the following:

"Recently a report was published in a psychological

journal stating that when using the very same test, boys did nearly twice
as well as girls." (p. 15)

The subjects were informed that the purpose

of the experiment was to test the validity of this conclusion.

The ex -

perimenter, during this time, casually thumbed through the subject's
performance on the first 15 trials and informed him that his performance
was average and, in some cases, below the normal output for the oppo
site sex.

Just before the second set of trials began, he said, "I am
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sure you can do better, so please do the best you can." (p. 16)
It was found that the males and females in Group B scored signifi
cantly higher on the last 15 trials than did Group A.
A question might be asked here about the limits of the experiment
er's direct verbal influence on the subjects' performance.

For example,

an experimenter might tell the subject not to worry about how he would
do on a "practice" session, and then offer him possible high status or
prestiege among his peers for the actual test session.
As these studies have demonstrated, when human motivation is stud
ied under laboratory conditions, many conceptual and methodological prob
lems arise.

The lack of sharply defined results in experiments concern

ing the effects of differential instructions may be due to one or a com
bination of the following possibilities:

(1) The nature of the experi

mental situation itself is such a powerful variable that the influence
of other motivating variables are minimized.

The Kausler (1951) study

might give some support to the notion as far as performance is concerned,
but why not retention?

(2) The measures of performance on the various

tasks might not have been sensitive enough to demonstrate the motiva
tional states that were actually in operation.

(3) The instructions

were not sufficiently clear enough to produce the motivational states
necessary to realize a statistically significant difference in scores.
(4) Motivational states simply cannot be produced by verbal or printed
instructions.
These studies were intended to show how instructions might effect
various measures of performance.

Any significant increase from the con

trol to the experimental groups was supposedly due to the effects of in-
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creased motivation caused by differential instructions.
A performance measure that has met with somewhat more success in
handling this problem is the time taken by a subject to make a judgement
or reach a decision.

The importance of decision time as a significant

variable of human behavior has been recognized by Cartwright (1941) and
Festinger (1943).
Cartwright (1941) examined the relationship of categories of re
sponse to decision time.

After familiarizing £>s with five angles that

varied by ten degree intervals (60 to 100), he used a tachistoscope to
present a larger but inclusive series of angles.

He observed that stim

uli closest to the ends of the category continuum (60 to 100) took the
longest for the

to react to as being either in or out of the category.

In the: series conducted by Cartwright (1941), identical experiments that
differed only with respect to the geometrical patterns of category stim
uli, it was concluded that:

"Special instructions to notice details,

given prior to the learning series reduced the size of the range related
to a given pattern." (p. 195)
Festinger (1943) was able to manipulate decision duration via con
secutive manipulation of instructions.

He used a simple method of

constant stimuli in which he asked Ss to judge whether one of two lines
was longer or shorter than another.
centrate on accuracy.
part.

In one phase E would ask _S to con

In another phase he would request speed on j3's

He also found that decision time could be increased by inform

ing the S! that his previous performance yielded a high degree of error
because of too many inaccurate "shorter" judgements.
The effect of instructions upon decision time has also been investi-
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gated by Wapner and Alper (1952).

Their primary interest was in the ef

fect the type of audience would have on S's decision duration.

One

group had no audience; a second group, an unseen audience; the third
group, a seen audience.

These three groups were subdivided into "task-

oriented" and "ego-oriented" instruction groups.

The former being told

that data were being collected for later experiments, and the latter
being told that they were being given a personality test.

The test con

sisted of phrases flashed on a screen followed by two-word alternatives
from which the Ss were to choose the best fitting alternative.
Although the instructions did not yield significant differences,
it was found that decision times were shortest with no audience and
longest with an unseen audience.

Wapner and Alper (1952) noted that the

influence of others apparently played a significant role in determining
differences in decision time even though no direct interaction took place
between the J3 and the audience.
Rotter and Mulry (1965) investigated the effects of instructions
in interaction with personality variables on decision time.

The task

they used involved requiring the subject to make a difficult discrimin
ation that involved matching angles that S> judged to be equal in number
of degrees.

This skill was described to half of the Ss as being chance

determined and to the other half as being skill determined.
From the results of this study, it was concluded the instructions
interacted with personality variables that showed "...individual dif
ferences in an expectancy that reinforcement is contingent on one's own
behavior...versus an expectancy that reinforcement is determined by
luck, chance, fate, or powerful others." (p. 598)

Subjects who thought
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reinforcement was contingent upon their own behavior averaged 24 and 37
seconds per trial depending on whether or not they received chance or
skill instructions respectively.
Another variable that has bfcen demonstrated to effect decision time
is the number of alternatives or the amount of stimulus information from
which £>s must choose.

Studies involving a decision duration variable

have a long history if one includes reaction time experiments in this
area, although only a few have specifically studied how varying numbers
of alternatives affect decision or reaction time.
In reviewing "time of judgement" psychophysical studies, Kellogg
(1931) reported that Merkel in 1885 was the first to deal experimentally
with this relationship.
"...the subject was required to react first with one
reaction key to a single stimulus, then with one of two
keys to either of two stimuli, and similarly with one of
three, four, five, six and so on up to ten reaction keys
(one for each finger on each hand), to one of a corres
ponding number of stimuli. The keys were succsssively
numbered, and the stimuli were the numbers themselves.
When a given number was shown, the subject was to react
with the appropriate key and with no others--always with
a foreknowledge of the number of alternatives for which
he had to be prepared. Merkel discovered that the
greater the number of alternatives the slower the reaction
time, so that a perfect progression existed between the
number of possible reactions and the time consumed in
reacting."
Schlesinger and Melkman (1966) have described this relationship in
terms of reaction time being a linear function of the amount of stimulus
information.

In their study as in Merkel's the alternatives to be chosen

from were presented sequentially rather than simultaneously, as is the
case with most experiments that investigate this relationship.

Schles

inger and Melkman (1966) concluded that the relative frequency of alter-
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native responses had a significant effect on reaction time.
Hick (1952) did a more elaborate investigation of the type Merkel
conducted out in 1885.

The equipment used was, of course, mechanically

more efficient, and he instructed Ss to react to lights with Morse keys
for each finger up to ten depending on how many alternative stimuli
were being used.

Hick's work is considered important because of his

sophisticated mathematical treatment of his data,and its relation to
information theory and other mathematical theories of communication.
In a study by Hyman (1953) Ss learned to identify eight different
lights with nonsense syllables in the apparatus used.

The reaction

time for the verbal identification of each light was examined with two,
four and eight alternatives being presented in separate sessions.

It

was concluded by Hyman that "...when a stimulus is chosen to which £
must make a discriminatory response, his reaction time seems to be a
monotonically increasing function of the number of stimuli from which
the stimulus can be chosen." (p. 188)
These studies refer to reaction time, and are presented to the Sis
as such.

Speed on S/s part has been either asked for or obviously infer

red from the experimental design.

It should be noted that "decision"

time is probably more appropriate for experiments of the Rotter and Mulry
(1965) type, where the discrimination required is more difficult, and
speed is de-emphasized in favor of accurate judgement on £3's

part.

One purpose of the present study is to determine whether Hick's
finding can be generalized to include performance on a complex discrim
ination task involving longer decision time.

In this study the increas

ing number of alternatives will be conceptualized as levels of stimulus
complexity.
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This experiment is a partial replication of the Rotter and Mulry
(1965) study.

Two crucial differences between these studies are:

1.

The effects of differential instructions will be investigated in inter
action with increasing levels of stimulus information rather than per
sonality variables.

2.

The content of the instructions will differ in

terms of a social comparison variable being included in one set of in
structions and not in another.
In this study the following several hypotheses will be tested.
I

Instructions that emphasize social comparison
will produce significantly longer decision dur
ations than instructions that do not mention
social comparison.

II

As the degree of stimulus complexity increases,
decision duration will increase significantly.

Ill

Groups that receive social comparison instruc
tions will show a significantly greated increase
in decision time than the non-social comparison
group as stimulus complexity increases.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

METHOD

Subjects

Ninety undergraduate psychology students, 38 female and 52 male,
volunteered as subjects and received a small amount of credit for par
ticipation.

Apparatus

The materials consisted of white poster boards that measured 28" x
42".

Angles were mounted on these boards with 3/4" black tape.

The

total number of angles to be matched by the £! will be referred to as the
stimulus array.

The apexes of the angles that made up this array were

all pointed in slightly different directions within lightly traced

7"

squares, and were individually labeled with a letter of the alphabet.
There were also twenty 5" x 5" cards cut from white poster board
with one angle on each card.

The cards will be referred to as standards.

All of the cards in the stimulus array and on the standard cards had legs
that varied in length from 3" to 4%".

Procedure

The Ss were randomly assigned to one of six treatment groups.
total of fifteen Sis served in each condition.
equate Ss for sex in each group.
session only.

No effort was made to

Each £5 served in one group and in one

A session consisted of twenty matches.

ed of requiring the

A

The task consist

to select from a stimulus array, one angle that

matched the standard angle on a card which j3 held in his hand.
10
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board on which the stimulus array was mounted rested on the floor, and
was propped against a wall five feet from Sfe chair.

This required j3

to have a slightly downward view from 10 to 20 degrees from a horizon
tal line parallel with the floor.

(See Figure 1)

The angles in the array varied from 40 degrees to 105 degrees by
five degree intervals.

The angles on the standard cards varied by five

degree intervals from 42% to 102% degrees. None of the angles in the
stimulus array matched any of the standard angles, but for each stand
ard there were two in the array that were 2% degrees larger and two that
were 2% degrees smaller.

The task was considered very difficult.

All

of the Ss apparently thought they were making correct matches.
E was seated behind

and could carry on timing and scoring oper

ations out of S/s field of view. (See Figure 2)
measured by a watch with a sweep second hand.

Decision time was
Timing began when S> was

handed a card, and was recorded when S made a verbal responsethat

iden

tified what he judged to be the correct matching angle.
The two independent variables that were experimentally examined
were the amount of stimulus information or stimulus complexity (3 con
ditions) and differential instructions (2 conditions).
Groups 1 and 2 chose from an array of 16 alternatives. Groups 3
and 4 chose from 20 alternatives.

Groups 5 and 6 chose from 24 alter

natives .
Groups 2, 4 and 6 received the following instructions that empha
sized the notion of competition and social comparison:
I am doing a series of experiments to test visual discrim
ination under conditions of perceptual confusion. In this ex
periment you will be asked to make judgements about degrees of

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Figure 1.

Subject selecting match from stimulus array.
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Figure 2.

Experimenter recording decision time out of the subject's
field of view.
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angles when the differences between them are small and
there are several confusing elements present. From the
results of experiments of this nature it has been con
cluded that some people are more skilled than others at
this kind of task.
This particular test works as follows: There are a
number of angles on this board. Obviously, they are of
different degrees, and set in varying positions. Note
also, that some of the angles are very similar to each
other.
I also have a series of cards like this one (E shows
sample card) with one angle on each ofthem.
On each
trial I will give you a cardlike this one.
The idea is
to look at the angle on the card, and then choose from
the angles on the board, theangle you think has the same
number of degrees as the oneI give you. If you think
this angle (E points to an angle) is the same as the an
gle on the card you hold in your hand, you would say "K".
Time is not a factor in this experiment so take as much
time as you feel is necessary to make an accurate judge
ment. There will be twenty trials in all. I have the
correct answers here, and I will let you know how well
you did compared to others, after we complete all the
trials. The idea is to concentrate on the degree of the
angle only. All cards are of approximately equal dif
ficulty. Your first verbal response will be the one I
record.
Although the discrimination required here is quite
difficult, it has been found that scores vary with in
dividual ability. Let's get started and see if you have
some skill at this kind of task. When you are finished
with the card, place it face down on the chair next to
you. Do you have any questions?
Groups 1, 3 and 5 received the following instructions that were
identical except for the lack of any reference to comparison or com
petition:
I am doing a series of experiments to test visual dis
crimination under conditions of perceptual confusion. In
this experiment you will be asked to make judgements about
the degrees of angles when the differences between them are
small and there are a number of confusing elements present.
This test works as follows: There are a number of an
gles on this hoard. Obviously, they are of different de
grees, and set in varying positions. Note also that some of
the angles are very similar to each other.
I also have a series of cards like this one (E shows a
sample card) with one angleon each of them. On each trial
I will give you a card like this one. The idea is to look
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at the angle on the card and then choose from the angles
on the board, the angle you think has the same number of
degrees as the one I give you. If you think this angle
(E points to an angle) is the same as the angle on the
card you hold in your hand, you would say "K". Time is
not a factor in this experiment, so take as much time
as you feel is necessary to make an accurate judgement.
There will be twenty trials in all. I have the correct
answers here, and I will let you know how you did after
we complete all the trials.
The idea is to concentrate on the degrees of the
angle only. All cards are of approximately equal dif
ficulty, and your first verbal response will be the one
I will record. When you are finished with the card, place
it face down on the chair next to you. Do you have any
questions?
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RESULTS

Individual scores were obtained by calculating the mean number of
seconds per trial for each £3.

Mean decision times, in seconds, for

each experimental group are summarized in Table

1.

The neutral instruction group that chose from 16 alternatives (low
degree of task complexity) averaged 23.9 seconds per trial in making
matches. The social comparison group that chose from the same number
of alternatives averaged 29.3 seconds per trial.
tween these two averages was 5.4 seconds.

The difference be

The totals for the two med

ium groups was 28.8 and 31.2 for neutral and social comparison groups
respectively.

The difference between these two groups was 2.4 seconds.

The groups that chose from 24 alternatives showed the greatest differ
ence with the neutral instruction group averaging 35.3 seconds per trial
and 45.9 seconds per trial.

The difference in this case is 10.6 seconds.

The analysis of variance (Winer, 1962) was used to analyze the
data and is summarized in Table 2.

An "F" ratio of 3.83, which is not

significant at the .05 level, was found for a comparison between neu
tral and social comparison instruction groups.
1, 84 degrees of freedom is 3.96.

The critical "F" for

The null hypothesis was not reject

ed and support for Hypothesis I was not found.
The mean decision times for the three levels of stimulus informa
tion were found to differ significantly.
is significant at the .05 level was found.
degrees of freedom is 3.13.

An "F" ratio of 10.42 which
The critical "F" for 2, 84

The null hypothesis was rejected and

Hypothesis II was found to be supported by the data.
16
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Table 1
Mean Decision Times, in Seconds, for
Two Experimental Groups Under
Three Conditions of Task Complexity

Levels of Task Complexity
Low

Medium

High

Neutral
Instructions

X = 23.9

X = 28.8

X = 35.3

Social
Comparison
Instructions

X = 29.3

X = 31.2

X = 45.9
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Table 2
Analysis of Variance of Mean Decision Times
of Two Instruction Groups Under Three
Conditions of Task Complexity

Source

df-

ms

F

Instructions

1

853.16

Level of
Stimulus Information

2

2317.95

Instruction/
Information
Interaction

2

70.15

84

222.39

Experimental
Error

3.83

10.42**

** F = 2, 84 df = 3.11 at .05 level
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.31

The analysis of the interaction between the degree of task complex
ity, and the nature of the instructions yielded an "F" ration of .31
which is not significant at the .05 level.

Hypothesis III therefore was

not supported.
Figure 3 gives a graphic representation of the relationship between
mean decision times and the degree of task complexity as a function of
the type of instructions.

It should be noted that in both instruction

groups there is a consistent increase from the lower to the higher de
grees of task complexity.

It should also be noted that each social

comparison group shows a longer mean decision time than each of the
comparable neutral instruction groups.

R eproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Mean
Number

"O Social Comparison
— O Neutral

Low

Medium

High

Stimulus Complexity

Figure 3.

Relationship between mean decision time and the degree of
stimulus complexity as a function of the type of the in
structions .
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DISCUSSION

The preceeding analysis of the data indicates that in this experi
ment decision time was not significantly related to the manipulation
of differential instructions.
These results do not support the hypothesis that longer decision
times would be observed for social comparison instruction groups than
for neutral instruction groups.
The fact that a significant difference between instruction groups
was not obtained, points out the difficulty of relating the effect of
instructions to task performances.

The verbal instructions apparently

did not have the intended effect of producing differential decision
times.

This interpretation is consistent with the findings of the Kaus

ler (1951) and Zimny (1956) studies which also failed to find signifi
cant differences in performances related to instructional techniques
designed to induce differential motivational effects.
Hypothesis II was supported by the data in that the degree of
task complexity was found to have a significant effect upon decision
time.

Irrespective of grouping by instruction there was i.found to be

a significant increase in decision time as the level of task complexity
increased.

It appears plausible that the task required of the S_s was

so difficult that the time required to match the stimuli was more in
fluenced by the complexity of the task than by instructions.

Ss

that chose from 16 stimuli were found to have shorter decision times
than Ss choosing from 20 stimuli.

Likewise, Ss having chosen from the

array of 24 stimuli demonstrated the longest decision time of any group

21
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The support for Hypothesis II in this study seems to be in agree
ment with the previous findings of Hick (1952) and with Hyman (1953)
who states that "...decision time is a monotonically increasing func
tion of the number of stimuli from which the stimulus can be chosen."
(p. 188)

It should be pointed out, however, that the above generaliza

tion was developed out of an experimental situation that was designed
to measure reaction times of a very short duration.
It was hypothesized that the performance measured would be signifi
cantly influenced by an interaction of motivational and task variables.
More specifically, it was predicted that decision times of college stu
dents in a perceptual matching task would be influenced by the type of
instructions on the one hand and the degree of task complexity on the
other.

From the statistical analysis of the interaction effects be

tween these two variables, it was concluded that a combination of these
two variables did not have a significant effect on decision time.
The factor that may have been most critical to the results of this
experiment was the number of stimuli in the array from which the £3 made
the match.

Also, the fact that four stimuli in the array were equally

close to the standard may have created a task that was so difficult to
j3 that the nature of the task itself had the effect of overcoming the
influence of the instructions.
Perhaps, an interaction of the two variables might have been demon
strated had the task been constructed with fewer stimuli in the array.
It is suggested that future investigations examine a wider range
of task complexity.

In light of the current findings, it is important

that similar studies of this nature be designed so that the task allow

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

for maximum operation of the motivational variable of instructions.
(1952) used from one to ten alternatives in his investigation.
(1953) used from

two to eight elternatives.

was from 16 to 24

stimuli.

Hick

Hyman

In this study the range

Although the analysis of the data indicate no statistical differ
ence in decision between instruction groups, there was some indication
that instructions had an effect in the direction hypothesized.
subjects had been

If the

required to choose from a smaller number of alterna

tive stimuli, the probability of the task difficulty having a greater
influence may have been reduced.
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SUMMARY

This study was designed to determine the effects of differential
instructions and the degree of task complexity on decision time in a
perceptual matching task.
It was hypothesized that:

(1) Subjects who were instructed that ex

ecuting the task required a certain amount of skill and the results would
be evaluated in the context of how well others performed on the same task,
would take longer to make matches than subjects who were merely instruct
ed as to how to perform the task.

(2) Subjects who chose from a greater

number of alternatives would take longer to reach a decision than those
who chose from fewer alternatives.

(3) Differences in decision time

between instruction groups would be greater between those groups who
chose from a greater number of alternatives.
Ninety subjects (thirty-eight female and fifty-two male) were ran
domly assigned to one of six treatment conditions.

All subjects were re

quired to choose from an array of stimuli, one that matched a standard
stimulus.

Half were given social comparison instructions, and half were

given neutral instructions.

Each instruction group was subdivided into

three conditions of task complexity in which each group chose from a
different number of alternative stimuli ranging from 16 to 24.
Although the difference in decision time for instructional groups
was in the predicted direction, it was not found to be statistically sig
nificant.

Differences in decision time for groups presented with differ

ent levels of task complexity were found to be statistically significant
and the second hypothesis was supported.

No significant interaction

24

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

25

effects were found between instructional and task complexity groups, lead
ing to the rejection of the third hypothesis.
Two possible explanations were given for the failure of the data to
support the first and third hypothesis:

(1) The subjects' decision times

were influenced more by the difficulty of the task than by the instruc
tions.

(2) The range of alternative: levels of information was too nar

row to produce a statistically significant interaction between the in
structions and the levels of task complexity.
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